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(54) TORQUE CONVERTER WITH LOCKUP CLUTCH 



(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent an increase in 
thickness of leaf springs for coupling a converter cover and a 
piston and thus an increase in weight and axial size of the 
torque converter. 

SOLUTION: A torque converter is provided with a lockup clutch 
12 for directly coupling a pump impeller 2 coupled to a 
converter cover 1 and a turbine runner 3 fitted to a turbine hub 
7 coupled to the output shaft. A friction plate 13 is coupled to 
the turbine runner 3, and a piston 14 is at its inner periphery 
slidably fitted on the turbine hub 7 and at its friction surface in 
the cuter periphery adapted to approach or separate from the 
converter cover 1 by way of the piston 14. A plurality of leaf 
springs 34 are arranged substantially tangentially between the 
piston 14 and the converter cover 1, one ends of which are 
fitted on the piston 14 and the other to the converter cover 1. 
The one end of the leaf spring 34 is fitted on the piston, 14 at 
the intermediate-region surface between the inner periphery 
and the outer periphery thereof to face the converter cover 1. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The pump impeller connected with converter covering in one the turbine connected with an output 
shaft — the lock-up clutch which can link directly the turbine runner attached in the hub The file plate which 
is the torque converter with a lock-up clutch equipped with the above, and was connected with the 
aforementioned turbine runner, It fits into a hub free [ sliding ] and the friction surface of a periphery side 
field minds the aforementioned file plate, an inner circumference side — the aforementioned turbine — with 
the piston which can attach and detach to converter covering The flat spring by which more than one have 
been arranged at the abbreviation tangential direction, the end was attached in the aforementioned piston, 
and the other end was attached between this piston and the aforementioned converter covering at the 
aforementioned converter covering, It is a staging area between the inner circumference of the 
aforementioned piston, and a periphery side field, and the end of ****** and the aforementioned flat spring 
is attached in the side which faces the aforementioned converter covering, and is characterized by the bird 
clapper. 

[Claim 2] The aforementioned file plate is a torque converter with a lock-up clutch according to claim 1 
which it comes to connect with a turbine runner through a torsion damper. 

[Claim 3] the insertion to which the end of the aforementioned flat spring was formed in this flat spring and 
the piston, respectively — the torque converter with a lock-up clutch according to claim 1 to 2 which is 
attached in the aforementioned piston and characterized by the bird clapper with the bolt and nut which are 
inserted in a hole 

[Claim 4] The other end of the aforementioned flat spring is a torque converter with a lock-up clutch 
according to claim 1 to 3 which is attached in the aforementioned converter covering and characterized by 
the bird clapper through the connection disk attached in the aforementioned converter covering. 
[Claim 5] The aforementioned connection disk is a torque converter with a lock-up clutch according to 
claim 4 which is welded to the aforementioned converter covering and characterized by the bird clapper. 
[Claim 6] The torque converter with a lock-up clutch according to claim 2 characterized by providing the 
following The aforementioned torsion damper is the drive plate of the couple which the aforementioned file 
plate is connected and has two or more apertures in a circumferencial direction, two or more apertures 
corresponding to the aperture of this drive plate — having — the aforementioned turbine — the damper 
connected with the hub — a hub the aforementioned drive plate and a damper — it inserts a couple every into 
two or more apertures with a hub, respectively — having — a drive plate and a damper — the compression 
spring which permits the elastic relative rotation between hubs The idle movement child who it is arranged 
[ child ] between the compression spring of this couple, and makes the compression spring of this couple act 
in series 

[Claim 7] Each of the aforementioned idle movement child is a torque converter with a lock-up clutch 
according to claim 6 with which the periphery side is mutually connected by the annular connection section, 
and this annular connection section is guided between the drive plates of a couple, and is characterized by 
the bird clapper. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention is used for driving gears, such as an 

automobile, and relates to a good torque converter with a lock-up clutch. 

[0002] 

[Description of the Prior Art] This kind of torque converter is equipped with the lock-up clutch with which 
the pump impeller and turbine runner of a torque converter are made to link directly, and, thereby, can raise 
the power transmission efficiency of a torque converter. 

[0003] What is shown in JP,6-294458,A is known as a conventional torque converter with a lock-up clutch, 
namely, the turbine by which the pump impeller of a torque converter is connected with converter covering 
with which a flywheel is connected in one, and a turbine runner is connected with an output shaft — it has 
the hub a lock-up clutch — inner circumference — the aforementioned turbine — it fits into a hub free 
[ sliding ] and has the piston which can attach and detach to converter covering through the file plate 
connected with the turbine runner, and through two or more flat spring arranged to the tangential direction, 
to the taking disk, shaft-orientations movement is possible for this piston, and it is attached in relative 
rotation impotentia The aforementioned taking disk is being fixed to the hub fixed to the inner 
circumference side by converter covering. 

[0004] The predetermined integrated state between a pump impeller (it connects with converter covering in 
one) and a turbine runner is obtained by a piston's moving the aforementioned conventional torque converter 
to shaft orientations with control oil pressure, and carrying out attachment-and-detachment control at 
converter covering. That is, after the piston has separated from converter covering, the power inputted into 
the pump impeller is transmitted to a turbine runner through the hydraulic oil in a torque converter from 
converter covering. When a piston touches converter covering through the file plate connected with the 
turbine runner on the other hand, the power which converter covering (pump impeller) and a turbine runner 
will be connected through a lock-up clutch, and was inputted into converter covering is transmitted to a 
turbine runner through the hub fixed to converter covering, a taking disk, and a flat spring file plate, and is 
outputted to an output shaft. 
[0005] 

[Problem(s) to be Solved by the Invention] Shaft-orientations movement of the aforementioned piston is 
possible, and the flat spring supported to rotation impotentia is attached in a taking disk, and this taking disk 
is being fixed to the hub fixed to the inner circumference side by converter covering. That is, the 
aforementioned flat spring and a taking disk have a size radial [ from the rotation axial center of a driving 
shaft ] in a comparatively short position, and power (torque) transfer will be managed in the position. For 
this reason, since the torque arm is short, it will be necessary to pay a big load. Therefore, while a weight 
increases by not only the thing for which the connection intensity of the aforementioned flat spring and a 
taking disk and the fixed intensity of a taking disk and a hub are raised but also flat spring, a taking disk, or 
intensity raising, consequently thickening thickness of flat spring or a taking disk, there is a possibility that 
the size of shaft orientations may increase. 

[0006] this invention was not thought out in view of this conventional actual condition, and aims at offering 
the torque converter with a lock-up clutch which neither a weight nor the size of shaft orientations increases. 

■ 

[0007] 

[Means for Solving the Problem] Then, the pump impeller by which invention according to claim 1 was 



connected with converter covering in one, the turbine connected with an output shaft — it being the torque 
converter equipped with the lock-up clutch which can link directly the turbine runner attached in the hub, 
and with the file plate connected with the aforementioned turbine runner It fits into a hub free [ sliding ] and 
the friction surface of a periphery side field minds the aforementioned file plate, an inner circumference side 
— the aforementioned turbine — with the piston which can attach and detach to converter covering The flat 
spring by which more than one have been arranged at the abbreviation tangential direction, the end was 
attached in the aforementioned piston, and the other end was attached between this piston and the 
aforementioned converter covering at the aforementioned converter covering, It is made the composition 
which attached the end of ****** and the aforementioned flat spring in the side which is a staging area 
between the inner circumference of the aforementioned piston, and a periphery side field, and faces the 
aforementioned converter covering. 

[0008] Moreover, invention according to claim 2 has been carried out to the composition which connected 
the aforementioned file plate with the turbine runner through the torsion damper among composition 
according to claim 1 . 

[0009] moreover, the insertion to which invention according to claim 3 was formed in this flat spring and 
the piston in the end of the aforementioned flat spring among composition according to claim 1 to 2, 
respectively — it is made the composition attached in the aforementioned piston with the bolt inserted in a 
hole, and the nut 

[0010] Moreover, invention according to claim 4 has been carried out to the composition which attached the 
other end of the aforementioned flat spring in the aforementioned converter covering through the connection 
disk attached by the aforementioned converter covering among composition according to claim 1 to 3. 
[001 1] Moreover, invention according to claim 5 has been carried out to the composition which welded the 
aforementioned connection disk to the aforementioned converter covering among composition according to 
claim 4. 

[00 1 2] Moreover, the drive plate of a couple with which the aforementioned torsion damper is connected in 
the aforementioned file plate among composition according to claim 2, and invention according to claim 6 
has two or more apertures in a circumferencial direction, two or more apertures corresponding to the 
aperture of this drive plate — having — the aforementioned turbine — the damper connected with the hub — 
with a hub the aforementioned drive plate and a damper — it inserts a couple every into two or more 
apertures with a hub, respectively — having — a drive plate and a damper — with the compression spring 
which permits the elastic relative rotation between hubs It is arranged between the compression spring of 
this couple, and is made the composition equipped with the idle movement child who makes the 
compression spring of this couple act in series. 

[0013] Moreover, as for invention according to claim 7, the periphery side is made the composition with 
which it is mutually connected by the annular connection section and comes to show around this annular 
connection section between the drive plates of a couple among the composition of invention according to 
claim 6, as for each of the aforementioned idle movement child. 

[0014] The predetermined integrated state between the pump impellers and turbine runners which were 
connected with converter covering in one by carrying out attachment-and-detachment control at converter 
covering by a piston moving this torque converter with a lock-up clutch to shaft orientations with control oil 
pressure is obtained. 

[0015] That is, after the piston has separated from converter covering, a lock-up clutch does not operate but 
the power inputted into the pump impeller is transmitted to a turbine runner through the hydraulic oil in a 
torque converter, when a piston touches converter covering through the file plate connected with the turbine 
runner on the other hand, the power which converter covering (pump impeller) and a turbine runner will be 
connected through a lock-up clutch, and was inputted into converter covering (pump impeller) is transmitted 
to a turbine runner through the piston of flat spring and a lock-up clutch, and a file plate — having — a 
turbine — it is outputted to an output shaft through a hub 

[0016] At this time, the end of the aforementioned flat spring is a staging area between the inner 
circumference of the aforementioned piston, and a periphery side field, and since it is attached in the side 
which faces the aforementioned converter covering, the power (torque) transfer of flat spring is attained in 
the position where a torque arm is comparatively long. For this reason, thickness of flat spring and thickness 
of the connection disk at the time of attaching flat spring in converter covering through a connection disk in 
a claim 4 and invention according to claim 5 can be made comparatively thin. 
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[0017] Therefore, the torque converter with a lock-up clutch which a weight and the size of shaft 
orientations do not increase is obtained. 

[0018] Moreover, the power with which a claim 2 and invention according to claim 6 to 7 were inputted into 
the aforementioned file plate is transmitted to a turbine runner through a torsion damper. Therefore, when 
the power from converter covering is outputted to an output shaft from a turbine runner through a lock-up 
clutch, it becomes possible to carry out absorption attenuation advantageously and to output torque change 
of the power inputted into converter covering. 
[0019] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained in full 
detail based on a drawing. 

[0020] The cross section of the torque converter with a lock-up clutch which drawing 1 shows the gestalt of 
operation of this invention, and drawing 2 are the drawings which looked at the lock-up clutch of drawing 1 
from arrow N, and are a drawing in which a part of piston is excised and shown. In drawing, 1 is converter 
covering and the pump impeller by which 2 was connected with this converter covering 1 in one, and 3 is a 
turbine runner. 

[0021] The stator 4 is arranged between the aforementioned pump impeller 2 and the turbine runner 3, and 
this stator 4 is connected with the hollow shaft 6 through the one-way clutch 5 arranged to the inner 
circumference side. 

[0022] the turbine which has arranged 7 to the inner circumference side of the aforementioned turbine 
runner 3 — a hub ~ it is — this turbine — it has the boss section 8 and the flange 9 prolonged in the method of 
the outside of radial from this boss section 8, the turbine runner 3 is attached in this flange 9, and the hub 7 
is connected with the output shaft 1 1 through the spline 10 formed in the inner circumference of the boss 
section 8 therefore, the aforementioned turbine runner 3 — a turbine — it will connect with the output shaft 
1 1 through the hub 7 

[0023] 12 is a lock-up clutch and hold arrangement of this lock-up clutch 12 has been carried out between 
the converter covering 1 connected with the pump impeller 2 in one, and the turbine runner 3. 13 is the file 
plate of the lock-up clutch 12. 14 — the same - the piston of the lock-up clutch 12 — it is — this piston 14 — 
inner circumference — a turbine — it has fitted into the periphery of the boss section 8 of a hub 7 free 
[ sliding ], it moves to shaft orientations, and is in the converter covering 3 attachment-and-detachment 
possible through a file plate 1 3 

[0024] The aforementioned file plate 1 3 is twisted in the gestalt of this operation, and is connected with the 
turbine runner 3 through the damper 15. That is, the aforementioned file plate 13 has friction material 13b 
stuck on both sides of core material 13a and this core material 13a, and the periphery side field of core 
material 13a twists it, and shaft-orientations movement to the periphery side field of a damper 15 is possible, 
and it has engaged with relative rotation impotentia. Moreover, in the state where the converter covering 1 
and the piston 14 were touched, the aforementioned file plate 13 manages the seal closure between 1st oil 
pressure room 16A and 2nd oil pressure room 16B which are formed in the both sides of a piston 14 while 
managing the friction joint of a piston 14 and the converter covering 1. 

[0025] the drive plate 17 of a couple with which, as for the aforementioned torsion damper 15, the 
aforementioned file plate 1 3 is engaged, and the aforementioned turbine — the damper attached in the hub 7 
— a hub 18, and these drive plates 17 and a damper — it holds, respectively in two or more apertures 19, 20, 
and 21 formed in the position with a hub 18 which corresponded, respectively, and 22 — having — a drive 
plate 17 and a damper — it has the compression spring 23 and 24 which permits elastic relative rotation with 
a The aforementioned apertures 19 and 20 are formed in the radial outside rather than apertures 21 and 22, 
the compression spring 23 of a couple is held in these apertures 19 and 20, and the idle movement child 25 
who makes the compression compression spring 23 of these couples act in series is formed between the 
compression spring 23 of these couples. Moreover, in the aforementioned aperture 21 and the aperture 22 
corresponding to this, one compression spring 24 is held, respectively. 

[0026] The drive plate 17 of the aforementioned couple consists of rolled-plate material, and is mutually 
connected with the periphery side with the rivet 26. The aperture 19 and aperture 21 which were arranged 
are formed in the circumferencial direction rather than this joining segment at the inner circumference side. 
Among these apertures 19 and 21, rather than the aperture 21, an aperture 19 is located in a radial outside 
and arranged. It forms the spring seat which receives the edge of compression spring 23 and 24, and the 
edge of the circumferencial direction of each aforementioned apertures 19 and 21 covers a part of periphery 



of compression spring 23 and 24, and the maintenance salients 19a and 21a for preventing elutriation of 
these compression spring 23 and 24 bend it in the edge (edge by the side of an inside-and-outside periphery) 
of each aforementioned apertures 19 and 21 radial [ each ], and it has formed it in it. moreover, the drive 
plate 1 7 of the aforementioned couple — the inner circumference side field — setting — a damper — it has 
connected mutually with the rivet 27 which penetrates a hub 18 

[0027] the aforementioned damper — a hub 1 8 — from rolled-plate material — becoming — abbreviation 
annular — presenting — ****-- an inner circumference side field — the inner circumference side of the 
turbine runner 3 — a rivet 28 -- a turbine — it is attached in the hub 7 this damper — a hub 18 — a turbine — 
corresponding to the apertures 19 and 21 formed in the aforementioned drive plate 17, apertures 20 and 22 
are formed in the periphery side position rather than the anchoring portion to a hub 7 The edge of the 
circumferencial direction of these apertures 20 and 22 forms the spring seat which receives the edge of 
compression spring 23 and 24. Moreover, the periphery side has released the aperture 20 formed in the 
periphery side among the aforementioned apertures 20 and 22 (refer to drawing 3 ). 
[0028] the aforementioned idle movement child 25 — a damper — it is the taper configuration converged 
toward the inner circumference side of a hub 18, and is arranged between the compression spring 23 of the 
aforementioned couple, and the compression spring 23 of these couples is made to act in series within an 
aperture 19 and 20 therefore, the torsion damper 15 of the gestalt of this operation — a drive plate 17 and a 
damper — when a hub 18 carries out relative rotation, while the corresponding aperture 19 and two or more 
spring groups which act in series within 20 act in parallel and obtain elasticity, an aperture 21 and the spring 
group of the compression spring 24 held in 22 will act in parallel, and will obtain elasticity moreover, each 
of the aforementioned idle movement child 25 is mutually connected by the annular connection section 29 in 
the periphery side field, as shown in drawing 3 — having — **** — this annular connection section 29 ~ a 
damper — it is laid in the periphery side of a hub 18, and shows around between the drive plates 17 of a 
couple 

[0029] While the aforementioned piston 14 consists of rolled-plate material, presenting annular as a whole 
and having formed in the periphery side field the friction surface 30 which can attach and detach to a file 
plate 13, the annular hollow 31 is formed in a part for an abbreviation center section, moreover — an inner 
circumference side — a tubed part 32 — forming --****-- this tubed part 32 — a turbine — the periphery of 
the boss section 8 of a hub 7 — a seal — it has fitted in free [ sliding ] through a member 33 
[0030] 34 is two or more flat spring which connects the aforementioned converter covering 1 and a piston 
14. Between the converter covering 1 and the piston 14, more than one are arranged at the abbreviation 
tangential direction, each end is attached in a piston 14, and, as for this flat spring 34, each other end is 
attached in the converter covering 1 through the connection disk 35. 

[0031] A hole 36 is formed, detailed — the aforementioned flat spring 34 ~ ends near [ the ] — insertion — 
The hole 37 is formed, the staging area between the inner circumference of a piston 14, and a periphery side 
field, i.e., the field in which the hollow 31 was formed, — insertion — the end of flat spring 34 the insertion 
formed in the end side of this flat spring 34 — the insertion which carried out penetration formation at the 
hole 36 and the piston 14 — it is attached in the staging area of a piston 14 with the bolt 38 inserted in a hole 
37, and the nut 39 screwed in this bolt 38 In addition, the washer 40 of a tabular is arranged between the 
aforementioned nut 39 and the piston 14, a part of the periphery is bent after screwing fixation of a nut 39 at 
a nut 39 side, and the role of the baffle of a nut 39 is presented with this washer 40 (refer to drawing 2 ). 
[0032] moreover, the connection disk 35 with which the other end of the aforementioned flat spring 34 is 
attached — a predetermined position — insertion — the insertion which the hole 41 was formed, and is being 
fixed to the converter covering 1 by welding and formed anchoring of the flat spring 34 to this connection 
disk 35 in the other end of flat spring 34 — the insertion which carried out penetration formation at the hole 
36 and the connection disk 35 — it has accomplished with the rivet 42 inserted in a hole 41 In addition, it is 
made to be laid underground in the hollow 43 which formed head 42a of the aforementioned rivet 42 in the 
converter covering 1. Moreover, as shown in the aforementioned connection disk 35 at drawing 2 , when the 
notch 44 released on a periphery is formed in the part by the side of a periphery corresponding to the portion 
in which the aforementioned flat spring 34 was attached in the piston 14 and a piston 14 moves to shaft 
orientations, it has avoided that the head of the bolt 38 which attaches flat spring 34 interferes. 
[0033] If it is in this composition, the flywheel outside drawing is connected with the converter covering 1, 
and the rotation drive of the pump impeller 2 is carried out by the driving force inputted from this flywheel. 
[0034] Here, if the oil pressure of 1st oil pressure room 16A is relatively raised to 2nd pressure room 16B to 
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oil pressure by the control unit outside drawing, a piston 14 will be pushed with the oil pressure in 1st oil 
pressure room 16A 5 the lock-up clutch 12 whole will move to the turbine runner 4 side, and as shown in 
drawing 1 , a file plate 1 3 will separate from the converter covering 1 . the connection through the lock-up 
clutch 12 between the pump impeller 2 and the turbine runner 3 will be in the state where it was canceled, 
by this, and the driving force from the converter covering 1 and the pump impeller 2 will be transmitted to 
the turbine runner 3 through the hydraulic oil inside a converter — having — a turbine — it is outputted to an 
output shaft 1 1 through a hub 7 

[0035] On the other hand, if the oil pressure of 2nd oil pressure room 16B is relatively raised to the oil 
pressure of 1st oil pressure room 16A, a piston 14 will be pushed on the oil pressure of 2nd oil pressure 
room 16B 5 will move to the converter covering 1 side, and will carry out a pressure welding to the converter 
covering 1 through the friction material 1 3 connected with the turbine runner 3 through the torsion damper 
15. By this, the converter covering 1 (pump impeller 2) and the turbine runner 3 will be connected through 
the lock-up clutch 12. Therefore, the driving force from the converter covering 1 is transmitted to the turbine 
runner 3 through the lock-up clutch 12, and is outputted to an output shaft 1 1 . that is, the driving force from 
the converter covering 1 is transmitted to a piston 14 through the connection disk 35 and flat spring 34 — 
having — further — from a file plate 13 — twisting — the drive plate 17 of a damper 15, compression spring 
23 and 24, and a damper — a hub 1 8 — minding — a turbine — it gets across to a hub 7 and is outputted to an 
output shaft 1 1 

[0036] At this time, the end of the aforementioned flat spring 34 is a staging area between the inner 
circumference of the aforementioned piston 14, and a periphery side field, and since it is attached in the side 
which faces the aforementioned converter covering 1, the power (torque) transfer of flat spring 34 is attained 
in the position where a torque arm is comparatively long. For this reason, thickness of flat spring 34 and 
thickness of the connection disk 34 which attaches this flat spring 34 in the converter covering 1 can be 
made comparatively thin. 

[0037] Therefore, the torque converter with a lock-up clutch which a weight and the size of shaft 
orientations do not increase is obtained. 

[0038] Moreover, since the power inputted into the aforementioned file plate 13 is transmitted to the turbine 
runner 3 through the torsion damper 15, when the power from the converter covering 1 is outputted to an 
output shaft 1 1 , it becomes possible to carry out absorption attenuation of the torque change of the power 
inputted into the converter covering 1 advantageously, and to output to an output shaft 1 1 . 
[0039] Moreover, when power transfer is carried out through the aforementioned torsion damper 15, since 
each of the idle movement child 25 is mutually connected with the periphery side by the annular connection 
section 29 and this annular connection section 29 is guided between the drive plate 17 of a couple, and 17, 
this idle movement child's 25 operation is smooth, and an in-series operation of an aperture 1 9 and the 
compression spring 23 of the couple installed inside in 20 is performed smoothly. 

[0040] Drawing 4 is the drawing in which the gestalt of another operation of this invention is shown, and the 
gestalt of the aforementioned implementation of the gestalt of this operation and the changing place are 
points which have arranged the stopper ring 5 1 which consists of a metallic material or synthetic-resin 
material between the aforementioned flat spring 34 and a piston 14. the aforementioned stopper ring 51 ~ a 
bolt 38 — insertion — possible — the time of an assembly — setting — insertion of flat spring 34 — this bolt 38 
after inserting a bolt 38 in a hole 36 — inserting in — this bolt 38 — insertion of flat spring 34 — it prevents 
pulling out from a hole Moreover, when the aforementioned stopper ring 5 1 attaches flat spring 34 in a 
piston 14 with a bolt 38 and a nut 39, it is made to be laid underground in the hollow 52 formed in the piston 
14. In addition, since other composition is the same as that of the gestalt of the aforementioned 
implementation, it gives the same sign to the same component, and omits the overlapping explanation. 
[0041] according to the gestalt of this operation, same operation and effect are acquired with the gestalt of 
the aforementioned implementation having described — adding — the time of an assembly — setting ~ a bolt 
38 — insertion of flat spring 34 — since pulling out from a hole can prevent, the workability at the time of 
assembly improves 

[0042] As mentioned above, although the example was explained based on the drawing, concrete 
composition is not restricted to this example and can be changed in the range which does not deviate from 
the summary of invention. 

[0043] For example, although the gestalt of the operation which fixed the aforementioned connection disk 
35 to the converter covering 1 by welding was described, it is good also as composition fixed to the 



converter covering 1 using a bolt nut or a rivet. 

[0044] moreover, a damper — five turbine of a hub 1 8 — a hub 7 — connection can apply not only riveting 
but various kinds of connection meanses, such as spline combination in which power transfer is possible 
[0045] 

[Effect of the Invention] As mentioned above, as explained in detail, according to this invention, the torque 
converter with a lock-up clutch which neither a weight nor the size of shaft orientations increases is 
obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of the torque converter with a lock-up clutch in which the gestalt of 
operation of this invention is shown. 

[Drawing 2] It is the drawing which looked at the lock-up clutch of drawing 1 from arrow N, and is the 
drawing in which a part of piston is excised and shown. 

[Drawing 3] It is the plan showing the important section of a torsion damper, and is the drawing in which 
some drive plates are excised and shown. 

[Drawing 4] It is the cross section showing the important section of the torque converter with a lock-up 
clutch in which the gestalt of another operation of this invention is shown. 
[Description of Notations] 

1 Converter Covering 

2 Pump Impeller 

3 Turbine Runner 
7 Turbine — Hub 

1 2 Lock-up Clutch 

13 File Plate 

14 Piston 

1 5 Torsion Damper 

34 Flat Spring 

35 Connection Disk 
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